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CHAPTER 9
CORRECTIVE ACTION TO CLEAN UPHAZARDOUS WASTE CONTAMINATION

Superfund National Priorities List (NPL) (asdiscussed in Section VI, Chapter 2).  The degree ofinvestigation and subsequent corrective actionnecessary to protect human health and theenvironment varies significantly among thesefacilities.
EPA enforces the corrective action programprimarily through the statutory authoritiesestablished by HSWA.  Prior to HSWA, EPA’sstatutory authority to require cleanup ofhazardous releases was limited to situations wherethe contamination presented an “imminent andsubstantial endangerment to health or theenvironment.”  Regulatory authority was limited toreleases identified during ground water monitoringat RCRA-regulated land-based hazardous wasteunits, such as landfills or surface impoundments.Through HSWA, Congress substantially expandedEPA’s corrective action authority, allowing theAgency to address anyreleases of hazardouswaste or hazardousconstituents to allenvironmentalmedia at bothRCRApermitted andnonpermittedfacilities.
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OVERVIEWOVERVIEWOVERVIEWOVERVIEWOVERVIEW
Past and present activities at RCRA facilitieshave sometimes resulted in releases of hazardouswaste and hazardous constituents into soil, groundwater, surface water, and air.  The Statutegenerally mandates that EPA require theinvestigation and cleanup, or remediation, ofthese hazardous releases at RCRA facilities.  Thisprogram is known as corrective action.  In 1996,EPA estimated that approximately 5,000 RCRAfacilities are potentially subject to RCRA correctiveaction, over three times the number of sites on the
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CORRECTIVE ACTION AUTHORITIESCORRECTIVE ACTION AUTHORITIESCORRECTIVE ACTION AUTHORITIESCORRECTIVE ACTION AUTHORITIESCORRECTIVE ACTION AUTHORITIES
One of the keys to understanding the RCRAcorrective action program is knowing how afacility becomes subject to corrective action (seeFigure III-35).  Facilities generally are brought intothe RCRA corrective action process when there isan identified release of hazardous waste orhazardous constituents, or when EPA isconsidering a facility’s RCRA permit application.
When a facility is seeking a permit, or when apermit is already in place, EPA can incorporatecorrective action into the permit requirements.Permitted facilities are required under 40 CFR Part264, Subpart F, to monitor ground water to detectand correct any releases from regulated land-based hazardous waste land disposal units (asdiscussed in Section III, Chapter 5).  HSWA furtherexpanded EPA’s permit authority for correctiveaction to address all environmental media, as wellas releases from areas other than regulated landdisposal units, such as tanks or containers.  Permitsissued to RCRA facilities must, at a minimum,contain schedules of compliance to address thesereleases and include provisions for financialassurance to cover the cost of implementing thosecleanup measures.  The HSWA statutoryprovisions for addressing corrective action inpermits are as follows:

• Releases from solid waste management units(SWMUs) – Under the authority of §3004(u) ofthe Act, EPA requires corrective action forreleases of hazardous waste or hazardousconstituents from SWMUs in a facility’spermit.  A SWMU is any discernible unitwhere solid or hazardous wastes have beenplaced at any time, or any area where solidwastes have been routinely and systematicallyreleased.
• Releases beyond the facility boundary –§3004(v) of the Act authorizes EPA to imposecorrective action requirements for releases

that have migrated beyond the facilityboundary.  This corrective action provision canbe complementary to §3004(u), but it is notexpressly limited to releases from SWMUs.
• Omnibus permitting authority – This provision,found in §3005(c)(3) of the Act, allows EPA oran authorized state to include anyrequirements deemed necessary in a permit,including the requirement to performcorrective action.  This authority is particularlyuseful at permitted facilities when there is arelease not associated with any particularSWMU.  (Omnibus permitting authority is fullydiscussed in Section III, Chapter 5.)

EPA also possesses additional authorities toorder corrective action that are not contingentupon a facility’s permit.  The statutory provisionsto issue corrective action orders are:
• Releases at interim status facilities – §3008(h)of the Act authorizes EPA to require correctiveaction or other necessary measures through anadministrative  enforcement order or lawsuit,whenever there is or has been a release ofhazardous waste or constituents from aninterim status RCRA facility (i.e., a facility thathas not yet received a RCRA permit).

Figure III-35:CORRECTIVE ACTION AUTHORITIES
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• Imminent and substantial endangerment –This authority, found in §7003 of the Act,allows EPA, upon evidence of past or presenthandling of solid or hazardous waste, torequire any action necessary when a situationmay present an imminent and substantialendangerment to health or the environment(i.e., poses significant threat or harm).  Thisauthority applies to all facilities, whether ornot they have a RCRA permit.  EPA can waiveother RCRA requirements (e.g., a permit) toexpedite the cleanup process under thisprovision.
Corrective action need not always involvepermit requirements or an enforcement order.Owners and operators of RCRA-regulated facilitiesmay also volunteer to perform corrective action.Some activities which may be necessary toachieve corrective action goals at a facility,however, may require formal approval by EPA orthe state.  EPA, therefore, encourages owners andoperators to work closely with EPA and stateagencies to obtain sufficient oversight duringvoluntary cleanup activities.

CORRECTIVE ACTIONCORRECTIVE ACTIONCORRECTIVE ACTIONCORRECTIVE ACTIONCORRECTIVE ACTIONCOMPONENTSCOMPONENTSCOMPONENTSCOMPONENTSCOMPONENTS
The corrective action process is structuredaround elements common to most cleanups underother EPA programs: an initial site assessment,followed by a more extensive characterization ofthe contamination, and the evaluation andimplementation of cleanup alternatives, bothimmediate and long-term.  The specificcomponents of the RCRA corrective actionprogram are not dictated by the regulations, butare instead found in various EPA guidance andpolicy documents.  Since the steps necessary toachieve cleanup at a facility will depend on site-specific conditions, the corrective action process ishighly flexible.  Therefore, the following sixcomponents of corrective action should be viewed

as considerations necessary to make good cleanupdecisions, and not goals in and of themselves.These components may occur in any order, andnot every component is necessary to determinethat no further action is required (i.e., that thecorrective action process has been completed).
■  RCRA Facility Assessment  RCRA Facility Assessment  RCRA Facility Assessment  RCRA Facility Assessment  RCRA Facility Assessment

The first component in most cleanup programsis an initial site assessment, known in the RCRAcorrective action process as a RCRA facilityassessment (RFA).  During an RFA, owners andoperators, with oversight by their implementingagencies, typically compile existing information onenvironmental conditions at a given facility,including information on areas of concern (i.e.,areas that, based on past facility wastemanagement activities, might warrant furtherinvestigation for releases), actual or potentialreleases, and release pathways (e.g., air, soil, orground water through which contamination mightpossibly travel).  This information is compiled andreviewed to eliminate areas of a facility (evenentire facilities) from further consideration wherethere is no evidence of a release or likelihood of arelease that could pose a threat to human healthor the environment.  This review may be followedby a visual site inspection to verify the initialinformation.  A sampling visit is sometimesperformed to obtain appropriate samples formaking release determinations.
Implementing agencies often use initial siteassessments, such as the RFA, to set priorities forlimited oversightresources.  Sinceit could be veryexpensive tooversee allcorrective actionsites at once, EPAsets priorities toensure that it is

RCRA FACILITYASSESSMENTS
RFAs compile existinginformation on environmentalconditions at a given facility,including information on actualor potential releases.
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using its resources in the most effective manner.In the corrective action program, EPA setspriorities using a resource management tool calledthe National Corrective Action PrioritizationSystem (NCAPS).  NCAPS considers the setting ofa facility, actual and potential releases ofhazardous constituents from the facility, and thetoxicity of constituents of concern, to groupfacilities into high, medium, or low priority groups.In 1996, EPA estimated that 40 percent of allranked facilities were high priority, 30 percentwere medium priority, and 30 percent were lowpriority.  Such groupings do not mean that highpriority facilities will be cleaned up, while thoselower in priority will be ignored or neglected.Rather, NCAPS is used to provide direction as towhich facilities should be completely cleaned upfirst.
■  Phase I RCRA Facility Investigation  Phase I RCRA Facility Investigation  Phase I RCRA Facility Investigation  Phase I RCRA Facility Investigation  Phase I RCRA Facility Investigation

Phase I RCRA facilityinvestigations (Phase I RFIs),sometimes referred to asrelease assessments, are used toconfirm or reduce uncertaintyabout areas of concern orpotential releases identifiedduring the RFA.  It is oftenuseful to conduct a limited release assessmentafter the RFA, but before full-scalecharacterization, to focus subsequentinvestigations or eliminate certain units or areasfrom further consideration.  In addition, releaseassessments can help determine whether interimmeasures are needed to contain or minimize theextent of releases while the corrective actionprocess is taking place.  Release assessments areparticularly helpful in cases where the RFA isdated or where the overseeing agency and thefacility owner and operator disagree aboutinclusion of one or more units, areas, or releasesin the site characterization.

■  RCRA Facility Investigation  RCRA Facility Investigation  RCRA Facility Investigation  RCRA Facility Investigation  RCRA Facility Investigation
If a release is identified during the RFA or thePhase I RFI, the agency overseeing the correctiveaction may instruct the owner and operator of thefacility to conducta full-scale sitecharacterization toascertain thenature and extentof contamination atthe site.  The sitecharacterization, orRCRA facility investigation (RFI), should betailored to the specific conditions andcircumstances at the facility and should focus onthe units, releases, and pathways of concern.  RFIscan range widely from a small specific activity(such as investigation of soil contaminationresulting from storage of waste in a specific unit) toa complex multimedia study that might include awidespread investigation of releases toair, soil, and ground water.

To expedite the corrective actionprocess, EPA encourages facilityowners and operators to use existinginformation whenever possible toavoid duplication of effort.  Forexample, an owner and operator mayhave records of soil borings collected duringconstruction of a facility.  By using existinginformation, owners and operators can focus theirinvestigation on collecting new data necessary toselect and implement cleanup alternatives.
To facilitate investigations, EPA uses theconcept of action levels in some cases.  Actionlevels are risk-based concentrations of hazardousconstituents in ground water, soil, or sediment.The presence of hazardous constituents abovethese action levels suggests that there has been arelease requiring additional study or correctivemeasures.  Under this approach, contamination at

PHASE I RCRA FACILITYINVESTIGATIONS
Phase I RFIs confirm or reduceuncertainty about areas ofconcern or potential releasesidentified during the RFA.

RCRA FACILITYINVESTIGATIONS
RFIs ascertain the natureand extent of contaminationof releases identified duringthe RFA or Phase I RFI.
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a site found below appropriate action levels wouldnot generally be subject to cleanup or furtherstudy.
■  Interim Measures  Interim Measures  Interim Measures  Interim Measures  Interim Measures

Interimmeasures areshort-term actionsused to controlongoing risks tohuman health orthe environmentwhile sitecharacterization isunderway or before a final remedy is selected.Interim measures can include a wide range ofactivities such as removing the source of thecontamination, fencing off the contaminated area,or providing alternative drinking water sources.EPA has increasingly emphasized the importanceof implementing interim measures as early aspossible in the corrective action process.
■  Corrective Measures Study  Corrective Measures Study  Corrective Measures Study  Corrective Measures Study  Corrective Measures Study

If the potential needfor cleanup is identifiedduring the RFI process,the owner and operatoris then responsible forperforming a correctivemeasures study (CMS).During the CMS, theowner and operator will identify and evaluatedifferent alternatives to remediate the site.  A CMSneed not address all potential remedies; it shouldfocus instead on realistic remedies tailored to thenature and extent of the contamination.  EPA orthe state agency expects facility owners andoperators to develop and recommend a preferred

remedy or remedy performance standards,including proposed media cleanup levels andcompliance time frames.  Although thisrecommendation is the responsibility of the ownerand operator, EPA or the state agency can rejectany alternative and require further analysis orprescribe a different remedy.
Upon completion of the CMS, EPA or the stateagency generally summarizes the proposedremedial action plan and the findings supportingthe selected remedy in a document called thestatement of basis.  This document is designed tofacilitate public participation in the remedyselection process.  The statement of basisdescribes the rationale for the remedy selectionand contains an explanation for the selectedcleanup levels.  The scope and content for thestatements of basis vary widely, depending on thecomplexity of the site, the nature of the proposedremedy, the level of public interest, and otherrelevant factors.  In any case, the statement ofbasis should be sufficiently detailed for the publicto understand and comment on EPA’s or the stateagency’s remedy selection decision.

■  Corrective Measures Implementation  Corrective Measures Implementation  Corrective Measures Implementation  Corrective Measures Implementation  Corrective Measures Implementation
Once EPA or the state agency has addressedpublic comments, a facility can transition into thenext phase of theremedial process:corrective measuresimplementation (CMI).CMI includes detaileddesign, construction,operation, maintenance,and monitoring of thechosen remedy, all ofwhich are performed bythe facility owner and operator with EPA or stateoversight.

INTERIM MEASURES
Interim measures areshort-term actions tocontrol ongoing risks whilesite characterization isunderway or before a finalremedy is selected.

CORRECTIVEMEASURES STUDY
CMS identifies andevaluates differentalternatives toremediate the site. CORRECTIVEMEASURESIMPLEMENTATION

CMI includes detaileddesign, construction,operation, maintenance,and monitoring of thechosen remedy.
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CORRECTIVE ACTION:  A CASE STUDY
XYZ Industrial Company is a hazardous wastestorage facility with a RCRA permit.  During aroutine EPA inspection, the Agency discoveredcontamination in XYZ Industrial’s tank storage area.Soils under the area were contaminated by wastesspilled during pumping, and by leaking tanks.  Thesoil exhibited high levels of trichloroethylene, avolatile organic compound that migrates easilythrough the soil into the ground water and isbelieved to cause cancer.  In addition, the companydiscovered that a municipal drinking water welllocated within a mile of the facility was alsocontaminated with trichloroethylene.  None of thiscontamination was detected in the initial permittingprocess.
EPA then conducted an RFA to compileinformation on the types of hazardous wastesmanaged at the facility in the past, areas wheresuch wastes were managed, and possible exposurepathways.
The owner and operator of XYZ Industrial thenconducted an RFI, with EPA oversight, to estimatethe health and environmental problems that couldresult if the contamination was not cleaned up, andto determine the extent of the contamination.  Inorder to protect human health and the environmentwhile these assessments and investigations weretaking place, the owner and operator established analternative drinking water source for the householdsserved by the municipal well as an interim measure.
A CMS determined that the company shouldclean up the ground water via a pump and treatprocess, excavate the soil and treat it thermally, anddispose of the treated soil in a landfill on site.
In a statement of basis, EPA proposed theabove technologies as the recommended remedialalternative.  The statement of basis included alldocumentation in support of the recommendedremedy, as well as the contaminant cleanup levelsthat had to be achieved during the remedial action.The public had an opportunity to comment on boththe statement of basis and a draft permitmodification that included the additional activitiesthat XYZ Industrial would undertake as part of theremedy process.  Following the public commentperiod, the facility owner and operator began theCMI phase of the cleanup by administering theselected remedy.

SUBPART S INITIATIVESUBPART S INITIATIVESUBPART S INITIATIVESUBPART S INITIATIVESUBPART S INITIATIVE
Presently, EPA implements the RCRAcorrective action program primarily throughstatutory authorities and EPA guidance and policydeveloped pursuant to those authorities.  Only avery small part of the corrective action programhas been codified as regulations.  In 1990, EPAproposed to incorporate a substantial part of thecorrective action program in 40 CFR Part 264,Subpart S.  The primary objective of Subpart S isto set forth a clear and comprehensive set ofregulations and procedures that will provide amore consistent approach to investigating andmaking cleanup decisions.  EPA has been workingwith states and the regulated community todevelop practical, streamlined regulations toachieve cleanup goals while enhancing publicparticipation and cost reduction.  The Subpart Sregulations will also serve to encourage states toassume a larger role and to seek authorization forthe corrective action program.

CONTAMINATED MEDIACONTAMINATED MEDIACONTAMINATED MEDIACONTAMINATED MEDIACONTAMINATED MEDIA
Cleaning up RCRA facilities under thecorrective action program may involve themanagement of large amounts of contaminatedmedia, particularly soil and ground water.  Underthe contained-in policy (as discussed in Section III,Chapter 1), media that contain listed hazardouswastes or exhibit a hazardous waste characteristicgenerally are subject to the same management
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standards as newly generated hazardous waste,including TSDF standards and LDR requirements.These strict management standards sometimes donot correspond to the level of risk posed byenvironmental media, which is oftencontaminated with relatively small amounts ofhazardous waste.  EPA has proposed HWIR-media(as discussed in Section III, Chapter I) to finalizeprovisions to facilitate the management of suchremediation wastes.

REMEDIATION WASTEREMEDIATION WASTEREMEDIATION WASTEREMEDIATION WASTEREMEDIATION WASTEMANAGEMENTMANAGEMENTMANAGEMENTMANAGEMENTMANAGEMENT
While HWIR-media proposes to facilitate themanagement of remediation wastes, the correctiveaction program already contains two provisionsdesigned to address the unique nature ofremediation wastes and facilitate the selection andimplementation of effective cleanup remedies.
The first provision establishes standards forcorrective action management units.  A CAMUis a physical, geographical area designated by EPAor states for managing remediation wastes duringcorrective action.  These management provisionsallow remediation waste to be managed in a unitwithout having to comply with LDR treatmentstandards, or the minimum technical requirementsfor land-based treatment, storage, or disposalunits.
The second provision establishes standards fortemporary units (TUs).  TUs are containers ortanks that are designed to manage remediationwastes during corrective action at permitted orinterim status facilities.  These provisions allowEPA or states to modify the design, operating, andclosure standards that normally apply to theseunits in order to facilitate prompt cleanup ofcontaminated sites.

SUMMARYSUMMARYSUMMARYSUMMARYSUMMARY
Through a process called corrective action,EPA requires RCRA-regulated facilities toinvestigate and clean up releases of hazardouswaste or constituents to the environment.
 Corrective action is included as arequirement in a facility’s permit through§3004(u), §3004(v), or §3005(c)(3) statutoryauthorities.  Corrective action can also bemandated through an enforcement order through§3008(h) or §7003 statutory authorities.  Facilitiesmay also voluntarily choose to clean up theircontamination.
The corrective action process is flexible andfocused on results, rather than specific steps.  Thesix main components of the corrective actionprocess generally are:

• The RFA, to compile existing information onenvironmental conditions at a given facility,including information on actual or potentialreleases
• The Phase I RFI (also known as a releaseassessment), to confirm or reduce uncertaintyabout areas of concern or potential releasesidentified during the RFA
• The RFI, to ascertain the nature and extent ofcontamination of releases identified during theRFA or Phase I RFI
• Interim measures to control ongoing riskswhile site characterization is underway orbefore a final remedy is selected
• The CMS, to identify and evaluate differentalternatives to remediate the site
• The CMI, which includes detailed design,construction, operation, maintenance, andmonitoring of the chosen remedy.
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Two EPA initiatives are aimed at facilitatingcorrective action.  The Subpart S initiativeproposes to establish the regulatory authoritiesand guidance for corrective action as a regulatoryprogram, in order to provide national consistency.HWIR-media proposes to finalize provisions tofacilitate the management of such remediationwastes.
The corrective action program alreadycontains two provisions designed to addressremediation wastes: standards for CAMUs andTUs.


